INTRODUCTION
Since iron and steel rust in contact with mois ture and oxygen, many products made with metals such as bridge structures of highway, oil and water tanks, outside plating of steel ships, and underground pipelines are coated with rust proof paint, tar epoxy resin paint. It contains mainly epoxy resin, coal tar, bitumen, pigments, curing agents and solvents. In recent decades, it has been well documented that welding or flame cutting produces inorganic fume and particles.1) In the metal working, heating technique of coated steel plates gives rise to organic contaminants in addition to inorganic fume and/or particles,2) although welders are usually instructed to remove the primer from the welding zone, and the sites to be heated in welding or flame-cutting are restricted to relatively small area. However, in straightening, repairing, or flame-cutting, the paint is not removed.
Epoxy resin are products of reaction between bisphenol A and epichlorohydrin. The resin is sensitizing and may cause contact dermatitis and allergic lung symptoms.3) Thermal degradation products of epoxy resin have been found to cause photoallergy, for which bisphenol A or related compounds have been suggested as the causative agents.4) With regard to disorders in the periph eral nervous system, however, there are few reports on the effects of thermal degradation products originating from epoxy resins or tar epoxy resins. We experienced two patients with acute peripheral neuropathy, who were exposed to thermal degradation products of paints on steel plates. In this study we analyzed the com bustion products of the resin to. evaluate atmo spheric contamination in their work environments.
PATIENTS
Some parts of an old broken bridge structure were repaired in a workshop. Two male workers (aged 58-case 1 and 36-case 2) were engaged in repairing warped steel plates of the bridge struc ture (Fig. 1 ), which were built more than 10 years ago and were coated with tar epoxy resin paint to prevent steel corrosion. 
Cresols, (6) Xylenols, In the experiments with human volunteer, Piotrowski10) described that phenol vapor in haled at or below 20mg/m3 (5ppm) was com pletely eliminated within 24h, and that there was no adverse effects. Urinary phenol concentrations (0.004-0.006ppm) produced an increased sensi tivity to light in dark-adapted subjects, and elicited the formation of conditioned electro cortical reflexes.11) In animals these effects were generally preceded by muscular twitching and severe clonic convulsions due to the action of phenol on the central nervous system motor mechanism.11) In the workers who were acci dentally exposed to the vapor of cresol, phenol, and methylene chloride, such symptoms as nausea, dizziness, weakness and volmitting were re ported.12) Some of the symptoms including peri pheral neuropathy were found in our patients. Since benzene has no acute effects on human at less than 25ppm, but produces headache, lassitude, and weariness at 50 to 150ppm,13) it is considered that benzene is actually less toxic than hydrogen cyanide and phenol in our case. Although skin irritation, depigmentation and contact dermatitis have been observed in workers handling alkylphenols including p-tert-butyl phenol,14,15) the occurrence of IPP and IPEP in occupational environment and their toxicity have not been studies so far. Toxicity of these chem icals remains to be elucidated. From the results of present experiments alone the responsible agent for the patients' symptoms including disorders in peripheral nervous systems cannot be exactly described. The other toxic products such as carbon monoxide may be also involved in the development of present symptoms. At least, hydrogen cyanide, phenol, benzene, IPP and IPEP were produced in a relatively high amount by thermal degradation of coatings on steel plates, and sole or cooperative action of these chemicals may be related to some of the patients' symptoms.
